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Introduction
The relevant literature often emphasizes the relationship between service development and economic development and advancement. Today, the gradual development of the service sector is quite commonly believed to be a regular economic process such that as the economy develops, agriculture becomes less and less important; the role of industry grows, stabilizes and then declines; and the importance of services keeps increasing. These transformations are accompanied by a reallocation of productive inputs which is reflected in the fact that they are generally absorbed sequentially by the three spheres of activity identified above (Kowalczyk 1983 , Bell 1989 , Corsten 1990 , Daszkowska 1998 , Häussermann, Siebel 2011 , Jensen 2011 , Flejterski, Klóska, Majchrzak 2012 , Hamm 2012 . The specific impact of these patterns may also be observed inside each sector which supplements its potential with production services in the production processes (in the industrial and agricultural sectors, and inside the service sector, too). This is because economic operators rely on various services not only in their ancillary activities; it is common for them to include services in their core production activity.
Manufacturing services support the rationalization of production processes. Tapping into the service providers' potential and knowledge is a way to reduce the costs of building and maintaining the producers' own potential, to improve the production performance and to enhance product quality. Services also drive progress and promote access to knowledge on manufacturing organization and technologies. When it comes to agriculture, services address the demand for the technological, economical and environmental dimension of activities. Their role and importance have evolved over time. Initially, they were needed in order to close the technological gap. Afterwards, their purpose was to improve the rationality of farming, and to streamline and align the farming activities with the standards applicable in the European Union and with sustainable agriculture assumptions (Kołodziejczak 2016 ). This paper focuses on agricultural services related to horticultural crop production. The objective of the study was to identify the output of agricultural services used by farms specializing in horticultural crops 1 in European Union 2 countries in 2004-2016. The paper attempts to answer the question: What are the dependencies between selected characteristics of agriculture in individual countries under the study and the level of cost of services use.
Material and methods
In the paper, service output is defined as the cost of agricultural services incurred by the farms. Agricultural services, i.e. services related to crop production, are defined in accordance with EU law (Regulation (EC) No. 138/2004) as "the hire of machines and equipment with the corresponding labour" 1 . In this paper, only the services used in horticultural activity are covered by the analysis. The following was examined: level of and changes in service costs per farm; share of service costs in total material and monetary costs of production; service cost per hectare of agricultural land (AL) and per annual work unit (AWU) 2 ; and service intensity 3 of crop production. The analysis was performed for selected farm characteristics in different countries, taking the following into account: own (FWU) 4 and hired (AWU) 5 labour inputs; area of agricultural land; area of leased land, value of machinery, equipment and vehicles; gross value added; and agricultural production structure in different countries. Also used were the following efficiency indexes 6 : land productivity 7 and labour productivity 8 (see Józwiak 1998; Poczta 1994) . Due to size limitations of this paper, this data could not be presented. However, the strength of correlation between productivity indexes and service output in old EU (EU-12) countries and countries who accessed the EU in or after 2004 (EU-7) was presented.
The analysis was based on a deductive method and correlation analysis (panel correlation) 9 . This study relied on data collected and processed under the European Table 1 presents the service cost and service intensity of crop production in farm specializing in horticultural crops in EU countries in 2004 and 2016, at 2016 constant 1 Later, the Regulation defined veterinary services as "medicines which are invoiced separately from the veterinary surgeon's fee and veterinary costs which include medicines administered directly by the veterinary surgeon and are recorded with his fee." 2 AWU (Annual Work Unit) means the total amount of own and hired labor (SE010), i.e. 2120 hours of work within a year (265 working days, 8 hours each). 3 Measured as service cost per EUR 1,000 worth of crop production. 4 FWU (Family Work Unit): labor input of the farmer and his/her family, expressed as the number of full-time family employees (own labor inputs) (SE015). 5 Hired labor expressed in annual work units (FTEs) (SE020). Cf. Karwat-Woźniak (2008) . 6 Cf. Karwat-Woźniak (2008) . 7 Measured as total production (SE131) per hectare of AL (EUR) (SE025). 8 Measured as total production (SE131) per AWU (EUR) (SE010). 9 These are commonly known methods, so they do not require a detailed description.
Results of the study
prices. It seems that EU-12 farms spend more on services, generate much more value added and have better access to machinery and equipment than their EU-7 counterparts. However, both groups are internally heterogeneous in that respect, which is mainly due to differences in average farm area, labour inputs and particularities of horticultural production. In the period under consideration, both groups of countries experienced an increase in average service costs per farm, per AWU and per hectare of AL. However, this was not true for all countries included in the groups. The possible reason for a relatively constant share of service costs in intermediate consumption in EU-12 and EU-7 Database (2018) countries is that employment went down while demand for agricultural services remained relatively stable (within the UE-12 and UE-7 aggregates). The average increase in service costs per farm in EU-12 and EU-7 was EUR 2,500 and EUR 100, respectively. As regards EU-12, all countries contributed to the general increase, except for Greece, Italy and Sweden. In EU-7, the situation was more complex. A large increase was reported in Czech Republic and Hungary (by EUR 1,600 and EUR 800, respectively); Poland and Lithuania experienced a slight increase; and a decline was recorded in other countries. The agricultural service cost per hectare of AL (Table 1 ) also varied across the countries but remained relatively stable within the EU-12 aggregate and increased by more than 50% in EU-7. In EU-12 and EU-7 countries, the average increase in agricultural service cost per AWU was EUR 100 and EUR 300, respectively. Within EU-12, a decrease was recorded in Greece, Spain, Sweden, UK and (to a moderate extent) in Denmark and Italy. Within EU-7, Bulgaria and Romania reported a decline. There was a noticeable increase in the share of services in intermediate consumption within EU-7 (by 0.3 percentage points, on average). In that group, Estonia and Poland were the only ones to experience growth. On average, that index did not change inside the EU-12 group; this was mainly due to a large increase in Finland and Portugal. In turn, a decline was recorded in four countries only.
In EU-12, the service intensity of crop production decreased by EUR 0.7 per EUR 1,000 worth of crop production, on average; in EU-7, it increased by EUR 0.2, on average (Table 1) . However, each group was clearly heterogeneous. In EU-12, the largest drop was recorded in Sweden (which could be the consequence of the highest service intensity level in 2004 of all countries considered), followed by Greece, Denmark, Germany and Spain. Other countries, primarily Finland and Portugal, witnessed an increase. In three EU-7 countries, the index declined, the most in Czech Republic and Bulgaria, and in Romania, too. Conversely, the largest increase was recorded in Estonia.
Both in EU-12 and EU-7 countries, the increase in all variables under consideration was accompanied by a growth in service value per farm (Table 2, Table 3 ). This is especially true for: machinery and equipment value and service cost per AWU; in EU-12: service cost per hectare of AL, service intensity of crop production, land and labor productivity; in EU-7: gross value added and additional area of leased agricultural land. As regards service cost per hectare of AL, the strongest positive correlation was recorded for land productivity (in EU-7 countries) and for service value per farm, service cost per AWU, service intensity of crop production and land productivity (in EU-12 countries). In both aggregates, a slightly weaker relation was observed for the share of service in intermediate consumption, labour productivity and gross value added. As regards additional area of leased agricultural land, a weak negative correlation existed in EU-12, and was close to zero (did not exist) in EU-7. Although horticultural holdings made their choice between using services and hiring employees, the positive correlation between expenditure and service cost per AWU suggests that services are complementary, rather than substitute, to employment. This is indirectly confirmed by the positive correlation between service cost per AWU and labour productivity. Therefore, as the demand for labor grew, so did the demand for services. In both aggregates, the increase in service cost per AWU was accompanied, first of all, by an increase in service cost per farm and in service intensity of crop production; in EU-12: by an increase in service costs per hectare of AL, in the share of services in intermediate consumption and in land and labour productivity; in EU-7: by an increase in the additional area of leased agricultural land. An increase in the value of machinery and equipment and in gross value added was also reported. As regards the share of service costs in intermediate consumption, the strongest positive relation was observed for service intensity of crop production and (in EU-12) for service costs per hectare of AL and per AWU. A weaker yet positive correlation existed for the service cost per farm in both aggregates; and (in EU-7) for the service cost per hectare of AL and per AWU, and for the additional area of leased agricultural land; and (in EU-12) for labour and land productivity and machinery and equipment value. "+" below 0.3 (weak correlation); "++" 0.3-0.7 (moderate correlation); "+++" 0.7-1.0 (strong correlation). Negative correlation is marked as follows in the corresponding intervals: "-", "--" and "---". Source: Own study based on FADN Database (2018) The service intensity of crop production was correlated the most with the share of service costs in intermediate consumption (which seems quite obvious) and with the service cost per AWU; and (in EU-12) with service costs per farm and per hectare of AL. A slight positive correlation existed for the additional area of leased agricultural land and machinery and equipment value; and (in EU-12) for land and labour productivity and gross value added; and (in EU-7) for service cost per farm and per hectare of AL.
The results indirectly confirm the existence of a relationship between production specialization and intensification, on one side, and an increase in demand for production services, on the other, as described by Olewnicki (2009) . Services enable the rationalization of employment and the optimization of physical capital structure, primarily including machinery and equipment. This is especially true for farms who deliver products that are often unfit for storage and require maintaining a sophisticated technological system and the timeliness of cropping, treatment and harvesting operations. The use of proper equipment, plant protection products and fertilizers better tailored to actual agritechnical needs of specialized farms is a way to improve production efficiency and profitability. In addition to the measureable variables covered by the study, the EU institutional regulations can affect the level of agricultural services use by horticultural farms. Regulations related to the quality of food production and promoting sustainable development of agriculture, as well as CAP policy instruments can have a key importance. Aiming to better product quality and sustainability will tend to increase the willingness to use services, while CAP instruments can have a dual effect. They can increase or decrease the propensity to substitute unpaid labour and capital investment by services (see Czyżewski 2016 , Kołodziejczak, Poczta 2018 .
Conclusion
The objective of the study was to identify the output of agricultural services used by farms specializing in horticultural crops in European Union countries in 2004-2016. In the group of farms covered by this study, the use of agricultural services may be found to depend on two basic factors.
1) The first one is the farms' development level and the intensity and structure of production activities. A higher cost of agricultural services is characteristic of more developed, modern horticultural holdings engaged in intensive production (EU-12). In the case of horticultural production, modern and intensive production activities mean the need to maintain a sophisticated technological system and to ensure timeliness of cropping, treatment and harvesting operations. However, the differences between EU-12 and EU-7 countries suggest that national specificities of horticultural production and local farming patterns are at least as important as the development level.
2) Another significant factor is the availability of the farms' own machinery and the amount of labour engaged in production. However, own equipment and service use were not found to be substitutes, whereas companies with large resources of productive inputs usually incurred higher service costs. Also, as the demand for labour grows, so does the demand for services. This suggests that services are complementary rather than substitute to physical capital.
3) In addition to the measureable variables covered by the study, the EU institutional regulations, including those related to the quality of food production and promoting sustainable development of agriculture can affect the level of agricultural services use by horticultural farms. On the other hand, CAP policy instruments can decrease or increase the level of services use.
